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(Ethicon Endo-Surgery; Ligaclip LT200). Additionally, all patients
received intravenous diltiazem at a dose of 1µg · kg–1 · min–1 as a
result of the limitations of patient safety and practical and ethical
regulations. The radial artery was covered with a warm sponge
soaked in papaverine and diltiazem to avoid spasm. Distal anasto-
mosis was performed by means of a standard technique. The
required length was carefully measured before proximal anastomo-
sis. After measurement, discarded segments of the radial artery
were immediately collected and placed into a container with oxy-
genated physiologic salt solution (Krebs) maintained at 4°C and
then immediately (within 5-10 minutes) transferred to the pharma-
cology laboratory. The specific time periods between harvesting
and testing procedures were in the range of 45 to 70 minutes.
Vascular reactivity of the rings cut from discarded segments
was investigated in the organ baths.3 Cumulative concentration-
response curves to acetylcholine, nitroglycerin, phenylephrine, and
5-hydroxytryptamine were constructed in each preparation. The
means of maximum responses (Emax) and geometric means of the
50% effective concentration (EC50) values (pD2) were compared.
The endothelial integrity of the radial artery was examined by
scanning electron microscopy.
Data analysis. Values of Emax and EC50 were derived for each
cumulative concentration-response curve with an iterative nonlin-
ear curve fitting (KaleidaGraph 3.06; Synergy Software, Reading,
Pa). Means of the negative logarithm of EC50 values (pD2) were
compared. The Student t test for unpaired data was used.
Results
The Emax and pD2 values of 5-hydroxytryptamine–induced and
phenylephrine-induced contractions and acetylcholine-induced
and nitroglycerin-induced relaxations did not yield any statistical-
ly significant difference between the groups (Table 1). 
In all segments, the morphologic characteristics of the endothe-
lial cells were similar and the endothelial integrity was not affect-
ed by the two different techniques (Figure 1). 
Comment 
Inasmuch as the radial artery is prone to spasm, successful use of
it as a graft is dependent on techniques involving the management
of vasospasm during surgery. During the past decade, after sur-
geons began using the radial artery as a graft, investigations
focused on the contractile properties of this artery.4,5 However, the
possibility that harvesting techniques may influence the vasoreac-
tivity of the radial artery has not been tested. Therefore, the aim of
the present study is to investigate the vasoreactivity of the radial
Brief Communications
Many reports have shown the advantage of using theHarmonic Scalpel (Ethicon Endo-Surgery, Inc,Cincinnati, Ohio) during radial artery harvesting. Itprovides safe, fast, spasm free, and less traumatic
radial artery harvest without a need for hemostatic clips.1,2
In the present study, we compared the effects of two harvesting
techniques, Harmonic Scalpel versus electrocautery, on the vasore-
activity and endothelial integrity of the radial artery. 
Materials and Methods
This study was performed on discarded human radial artery
segments collected from patients (n = 14) undergoing coronary
artery bypass grafting at Ege University, Medical Faculty,
Department of Cardiovascular Surgery. Patients with diabetes mel-
litus, history of smoking, hyperlipidemia, cerebrovascular disease,
peripheral vascular disease, and age older than 65 years were
excluded from the study because these factors might have affected
endothelial function. Consent for the study was obtained from all
patients. All patients were given only nitrates preoperatively. 
Radial artery harvesting was performed by the same surgeon
(M.C.) for standardization of the technique. Patients were random-
ly divided into two groups whose demographic characteristics
were similar.
In the first group, radial arteries were harvested by means of an
ultrasonic scalpel (Ultracision Harmonic Scalpel, 5-mm blunt hook
blade dissector-DH085, level III). Surgical clips were applied only
to major collateral branches when necessary. In the second group,
electrocautery with low energy (Aspen Sabre Electrosurgical Unit,
Con Med, Englewood, Colo, 30 W) was used to separate the radial
artery from the subcutaneous tissue, muscle, and overlying fascia.
The collateral branches were occluded by means of hemostatic clips
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artery, harvested by means of the Harmonic Scalpel in comparison
with electrocautery, and to investigate possible effects of these
techniques on endothelial integrity.
Considering the influence of harvesting technique on the
vasoreactivity of radial artery, the results of the present study show
that radial arteries harvested either by the Harmonic Scalpel or by
electrocautery do not differ in their response to various vasocon-
strictor and vasodilator agonists. The Harmonic Scalpel does not
affect the contractile properties and endothelium-dependent or
-independent relaxations of the radial arteries of the patients under-
going coronary bypass grafting as compared with rings harvested
by electrocautery.
As the present findings regarding the two harvesting techniques
resulted from in vitro organ bath experiments, further studies will
be necessary to demonstrate whether they have any effect on the
clinical condition, such as long-term patency, of patients undergo-
ing bypass surgery.
We gratefully acknowledge Dr B. Hakan Sen from Ege
University Faculty of Dentistry for technical supportive work on
scanning electron microscopy.
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Figure 1. Scanning electron micrographs of endothelium of radial arteries harvested either by Harmonic Scalpel
(A) or by electrocautery (B). No significant morphologic differences in appearance of the endothelial cells were
observed (original magnification ×500).
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TABLE 1. The Emax and pD2 values of vasoconstrictor and vasodilator agents in the rings from the segments harvested by
two different techniques
Harmonic Scalpel Electrocautery
Agonists (n = 7) (n = 7) P  value
KCl
Emax (g) 6.3 ± 1.1 7.9 ± 0.3 .204
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Emax (g) 4.0 ± 0.6 4.9 ± 0.5 .314
pD2 5.78 ± 0.11 5.75 ± 0.16 .862
Acetylcholine
Emax (%) 76.3 ± 9.7 65.3 ± 8.0 .399
pD2 7.40 ± 0.26 7.24 ± 0.17 .628
Nitroglycerin
Emax(%) 120.0 ± 10.1 128.0 ± 8.2 .550
pD2 7.75 ± 0.11 7.48 ± 0.14 .167
Emax, Means of maximum responses; pD2, geometric means of the 50% effective concentration (EC50) values.
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